This present study was designed to investigate the effects of two levels of cadmium chloride (30 and 40 part per billion (ppb)) in drinking water on body weight, relative weight of testes and epididymus (head, body, tail), diameter and thickness of seminiferous tubules. Eighteen mature male rabbits were randomly divided into three equal groups; the control group (GI) were given ordinary tap water and animals in the first treated group (GII) were received 30 part per billion (ppb) of cadmium chloride in drinking water; while animals in the second treated group(GIII) were given 40 ppb of cadmium chloride in drinking water. Weight of animals were taken at the pre-treated period and every three weeks during the treated period. At the end of experiment the animals were killed, testis and epididymus were taken in order to measuring their weight. Samples testis were taken for histological study and for measuring the diameter of the seminiferous tubules and the thickness of the cells lining their. The results showed a significant increase (p<0.05) in the mean body weight of animals in the groups including the control (GI).The results also pointed to occurrence of a significant decrease (p<0.05) in the relative weight of testis and epididymus of both cadmium treated groups. Besides a significant decrease (p<0.05) in the mean of diameter the seminiferous tubules and the thickness of the cells lining them were occur after exposure to cadmium chloride. Concerning the histological study of the testis the results showed presence of acute necrotic changes modified by vaculation of cytoplasm of sertolli cells with decrease in number of spermatogenic cells, GIII group were more affected than GII group. On conclusion, cadmium chloride in drinking water (30 and 40 ppb) caused functional change in spermatogenesis in adult male rabbits.
INTRODUCTION
Cadmium is n naturally occurring non essential and toxic heavy metal commonly found in stabilizers in polyvinyl chloride products, color, pigment, several alloys and, most commonly, in rechargeable nickel cadmium batteries (1) .
Cigarette smoking may cause significant increase in the blood cadmium level, and it has been reported that smokers have 4-5 times higher level of cadmium in the blood than non smokers (2,3). Inhalation of cadmium through tobacco smoking will directly affect the respiratory system and an elevated blood level of cadmium may be a factor immunodepression system in smokers (4) .
Cadmium apoptotic cell death in rat testicular tissue (5) and human T-cell line (6) and in marine macrophages (7) .
The gonads is considers the main target for environment toxins (8) . Cadmium among them, is very dangerous to testicular function (9) . It has been found that rout of administration of cadmium, frequency and time of exposure have prominent effect on testicular weight, where (10) and (11) recorded significant decrease in testicular weight in rats and rabbits, respectively after different period of exposure to cadmium chloride. (12) pointed to the effect of different concentration of cadmium acetate on testicular weight in rats.
Besides both of cadmium, and lead are linked with an increase in testicular oxidative stress (13, 14) , and resultant increase in sperm DNA oxidation (15) .
Little researches have been illustrated the deleterious effect of cadmium on male and female gonads in animals and human (16) . According to the importance of this, the following study has been designed to explore the effect of exposure to two different doses of cadmium chloride on some testicular and epididymal functions of adult male rabbits.
MATERIALS AND METHODS
Four to five months old male rabbits were randomly divided into three groups each of six rabbits and were treated for three months as follows: Group I were received tap water and served as control group; group II were 30 part per billion (ppb) of cadmium chloride (cdcl2) in drinking water and group III were subjected to ad libitum supply of drinking water containing 40 ppb.
Body weight of animals were measured pre and during treatment. At the end of experimental period rabbits were killed and weight of the right testes, head, body and tail of epididymus were measured. For histological studies pieces of testes were removed and preserved in 10% neutral formalin buffer solution, and histological section were stained with hematoxyln and Eosin stain (17) . Besides, diameter of seminiferous tubules and thickness of epithelial layer lining them were measured using eye piece with micrometric division, the division were corrected using micrometer slid.
Differences between experimental groups were evaluated using one-way and two-ways analysis of variance (ANOVA). For all analysis, a P value of < 0.05 was considered to significant (18) .
RESULTS
The effect of exposure to two different doses of cadmium chloride on some testicular functions in male adult rabbits were shown in tables (1,2 ,3) . Table( 1) illustrate the absence of statistical differences (P > 0.05) in body weight of animals in both treated groups II and III at 3 rd and 6 th weeks of treatment as compared to control group. However, cdcl2 causes a significant decrease (P < 0.05) in body weight of rabbits in group II at 9 th and 12 th weeks of treatment as compared to group III and control. Moreover, within groups significant differences (P < 0.05) were detected in three groups during treatment period comparing with pretreatment period. The results in table (2) reveled the presence of a significant decrease (P < 0.05) in mean value of relative testicular weight in both treated group II and III compared to control. Besides, there were no significant differences (P > 0.05) in this parameter between the two treated groups when compared with each other. The results also showed that exposure of animals to cadmium chloride in drinking water (group II and III) caused a significant decrease (P < 0.05) in mean value of relative epididymal weight in both treated groups compared to control. Such decrement were detected relative weight of epididymal head in both treated groups (G I and G II) and tail of epididymus in group III compared to control (P < 0.05). On the other hand, non significant differences (P > 0.05) in relative weight of epididymal tail in both treated groups were observed comparing to control (table-2). Besides, significant decrease (P < 0.05) in the diameter of seminiferous tubules (table-3) and the thickness of cell lining them there occur after exposure to cadmium (group T1 and T2).
Histological studies of the testis of rabbits in 1 st treated group revealed presence of degenerative changes in cell lining seminiferous tubules characterized by vaculation of cytoplasm of sertolli cell with significant decrease (P < 0.05) in spermatogenic cells (fig-2 ) comparing to control group (fig-1) . Besides, histopathological changes were more sever in second treated group (fig-3 ). A,B,C mean values between groups with unlike superscript letter were significantly different (P < 0.05). A,B,C mean values between groups with unlike superscript letter were significantly different (P < 0.05). 
Group

DISCUSSION
The present study pointed that exposure of male rabbits to different doses (30,40 ppb) of cadmium chloride caused significant increase (P < 0.05) their body weight (table 1) . Such increment may be due to the reduction of testosterone concentration (19) , besides chronic exposure to cadmium chloride caused significant de crease in thyroid hormones, triiodothyronine (T3) and thyroxin (T4) concentration (20) . Such hormones related inversely to body weight, so we can concluded that suppression of T3 and T4 concentration by cadmium exposure may cause decrease in basal metabolic rate, loss of hair and increase in body weight due to accumulation of mucopolysaccride in subcutaneous tissue (21) or precipitation of mucoprotein in the intracellular space and subcutaneously leading to increase body weight (22) .
The present study pointed suppression of relative testicular weight in cadmium treated groups (T1 and T2) with subsequent degeneration and vaculation of spermatogenic cells (fig 2,3) . Such results were in agreement with (23) in their study on golden hamster. The results also was in agreement with Albeuroti (24) , where different concentrations of cdcl2 (75,100,150) cause significant decrease in testicular weight.
A significant suppression in relative weight of head and body of epididymus were recorded after treatment with cadmium. Such depression may be due to vaculation of interstitial cells and presence of oedematous fluid after exposure to cadmium leading to widening of interstitial tissue and congestion of blood vessels supplying epididymus with subsequent atrophy of cell lining epididymus (24, 25) , besides, subsequent decrease in blood flow to about 70% or deficiency of O2 due to increase permeability of blood vessels and return of blood to interstitial cells as a result of cadmium treatment may be of considered (10) .
A histological studies of seminiferous tubules of this investigation revealed presence of significant depression in mean value of diameter of seminiferous tubules and thickness of cells lining seminiferous tubules with subsequent degenerative changes in spermatogenic cells which may be due to accumulation effects of cadmium in testes as result of prolong exposure (26). Besides the suspected depression in testosterone level in serum due to cadmium may be another speculation (27) .
Meanwhile, such histological changes could be attributed to testicular ischemia occurred due to cadmium exposure, ischemia occurred in the testes, because it contains a fibrous tunica, which act as structural barrier to dispersion of interstitial fluid. The increased fluid builds up and causes an increase in interstitial pressure, which compresses the vascular supply and leads to ischemia (28) .
It has been shown that cadmium cause alkalinization of fluid of seminiferous tubules and epididymus in adult male rats through the loss of functional H + -pumping ATPase (from the cell apical membrane) of epididymus, which maintained the acidity of the epididymal luminal fluid (29, 30) . Such impaired in acidification in the epididymus might result in deficient sperm maturation and motility, leading to lower male fertility (31 
